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Task Force IV: Training in Echocardiography 
ANTHONY N. DEMARIA, MD, FACC, CHAIRMAN, MICHAEL H. CRAWFORD, MD, FACC, 
HARVEY FEIGENBAUM, MD, FACe, RICHARD L. POPP, MD, FACC, A. JAMIL TAJIK, MD, FACC 
I. Introduction 
The application of ultrasound in cardiovascular medicine 
now encompasses M-mode and two-dimensional echocar-
diographic imaging and Doppler velocity recordings. Al-
though echocardiography has been a relatively new addition 
to the spectrum of diagnostic techniques in cardiology, it 
has progressively approached the importance of electro-
cardiography and chest X-ray film in the evaluation of pa-
tients with heart disease. Thus, echocardiography is now 
the principal imaging technique applied for assessing car-
diovascular anatomy and function. Accordingly. it is im-
perative that every cardiology fellow receive an intense ex-
posure to and be thoroughly familiar with both the technical 
basis and the clinical application of echocardiography. 
Although echocardiography plays such a fundamental 
clinical role that all cardiologists need to be well trained in 
this discipline, it is possibble to discern at least three levels 
of expertise. The first level of expertise is that which must 
be attained by every trainee. It entails an understanding of 
the principles, indicators, applications and technical limi-
tations of echocardiography, and the interrelation of this 
technique with other diagnostic methods. This level will not 
qualify an individual to independently perform or interpret 
echocardiograms. The second level of training in echocardi-
ography would provide the basic knowledge and experience 
necessary to be fully capable of performing and interpreting 
examinations independently in the clinical setting. A third 
level of expertise would enable the individual to administer 
and direct an echocardiography laboratory. Requirements 
for optimal training for these three levels will differ and 
will be addressed separately. 
II. General Standards in Environment 
There are no special institutional or departmental re-
quirements in addition to those for the general training pro-
gram in clinical cardiology. However, training in echo-
cardiography may be integrated more closely with programs 
in cardiovascular surgery and pathology than are other as-
pects of cardiology. No specific individual trainee prereq-
uisite or background exists for echocardiography. The echo-
cardiographic laboratory in which training of cardiology 
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fellows is undertaken should be under the supervision of a 
fuJI-time director with expertise in cardiovascular anatomy, 
physiology and pathophysiology. A single individual serv-
ing as director of the laboratory is adequate for fellowship 
training in echocardiography, but the participation of ad-
ditional full-time or part-time faculty is highly desirable. 
III. Content of the Training Program 
Echocardiography may play an important role in the di-
agnosis and treatment of a wide variety of congenital and 
acquired cardiac disorders in a diverse group of patients. 
Accordingly, it is mandatory that any laboratory in which 
training of echocardiography fellows is undertaken provide 
exposure to congenital and acquired heart diseases in pa-
tients of varying age and sex. Such a laboratory should 
perform at least 1,000 echocardiographic studies per year. 
To provide acceptable fellowship training in echocardi-
ography a laboratory must provide, at a minimum, equip-
ment with the capability for M-mode and two-dimensional 
echocardiography, as well as pulsed and continuous wave 
Doppler velocity recordings. This capability may be con-
tained in a single device or in multiple instruments. Avail-
ability of highly skilled technologists with broad experience 
in the performance of the echocardiography examination is 
highly desirable. 
The echocardiographic examination is an operator-de-
pendent procedure in which it is possible both to introduce 
confounding artifacts as weJl as to fail to record data of 
diagnostic importance. Accordingly, the echocardiographic 
examination is interactive and requires the instantaneous 
recognition of both normal variants and specific diagnostic 
findings to obtain an optimal study. Therefore, fellowship 
training in echocardiography must provide the ability both 
to perform and to interpret the examination. 
The requirement for adequate training in echocardiog-
raphy will be dependent on the background and abilities of 
the trainee as well as on the effectiveness of the instructor 
and laboratory. The current trend to incorporate echocardi-
ography into the educational program of medical students 
and residents is strongly encouraged and will facilitate sub-
sequent mastery of this discipline. 
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Level J training. The first level of expertise requires 3 
months of training devoted primarily (>80% of the time) 
to echocardiography. During this time the trainee should 
perform or interpret, or both, more than 150 echocardio-
graphic imaging procedures and 75 Doppler examinations 
under the immediate supervision of the director of the lab-
oratory. 
Level 2 training. For an individual to reach the second 
level of competence, in which independent performance and 
interpretation of the echocardiographic examination can be 
rendered, an additional 3 months of experience performing 
and interpreting a minimum of 150 echocardiographic im-
aging and 150 Doppler studies is recommended. During this 
period the trainee should have no other primary responsi-
bilities. 
Level 3 training. For a trainee desiring to qualifiy to be 
director of a laboratory (level 3), an additional 6 month 
period of time (total of 12 months' training) devoted pri-
marily to echocardiography is required. During this addi-
tional 6 month period a minimum of 450 additional echo-
cardiographic studies should be performed or interpreted, 
or both, by the trainee in a patient population in which a 
broad spectrum of adult congenital and acquired heart dis-
ease is present. 
In addition to the actual performance and interpretation 
of echocardiographic studies, fellowship training in car-
diology should include instruction in other aspects of u/-
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trasollnd. Thus, the trainee should be educated in the phys-
ical principles and instrumentation of ultrasound. The trainee 
should receive instruction in anatomy, physiology and 
pathophysiology both with regard to the cardiovascular sys-
tem in general and in relation to the echocardiogram in 
particular. The trainee should master the relation between 
the results of the echocardiographic examination and find-
ings on other cardiovascular tests such as electrocardiog-
raphy and chest roentgenography. Although no other spe-
cific curricular material is required, exposure to computer 
sciences and bioengineering is highly desirable. 
IV. Evaluation 
Evaluation is an integral and critical part of the educa-
tional process in echocardiography for a cardiology fellow. 
Optimal evalution is carried out by observation of the ability 
of the trainee to perform and interpret the echocardiographic 
examination. It is recommended that such observational 
evaluation be done on a daily basis by the director of the 
laboratory or his/her associate and involve both hands-on 
and reading sessions. Written and video examinations may 
playa role in future evaluations. The determination of com-
petency of a cardiology fellow in echocardiography should 
rest with the director of the laboratory and the director of 
the cardiology training program. 
